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423ABSTRACTS / Developmental Biology 306 (2007) 411–426body, and subpopulations of the amacrine cells within the neural
retina. Furthermore, we demonstrated that transcripts encoding
Pax6DPD initiate from an internal Palpha promoter, and that
over-expression of Pax6DPD causes lens defects by apoptotic
cell death. Animals harboring multiple copies of a Pax6 BAC
transgene that express Pax6DPD in its endogenous domain
exhibit eye phenotypes including cataract and severe micro-
phthalmia in a dosage dependent fashion. Therefore, we
hypothesized that Pax6DPD is required for function of the
distal neuroretina that acts as a signaling center to coordinate the
development and maintenance of the lens. In order to elucidate
the molecular mechanisms that are involved in this model, we
are currently testing several candidate molecules including
BMP4, FGF1/2, Wnt2b, and Jagged1. In addition, the spatio-
temporal expression of Pax6DPD in the retina suggests a
possible role of this isoform in amacrine subtype specification.
doi:10.1016/j.ydbio.2007.03.661
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The neuroepithelium of the optic cup develops into four
distinct tissues: pigmented epithelium, sensory neural retina,
secretory ciliary body and muscular iris. The realization of these
cell fates depends on interactions with particular environments;
thus periocular mesenchyme induces pigmented epithelium cell
fates and surface ectoderm establishes neural retina tissue in the
optic vesicle. The factors thought to be mechanistically
involved in these interactions are BMPs and FGFs respectively.
It has been demonstrated that the lens can induce markers of the
anterior cell fates, such as the iris and the ciliary body. We
observed, however, that ciliary body can be specified at the
anterior of the optic cup in the complete absence of the forming
lens: In these experiments pre-lens ectoderm was removed prior
to lens placode formation and the optic vesicle continued to
develop into an optic cup. We found that ciliary body tissue can
also be induced at a distance from the lens, in the posterior of the
optic cup. The technique used in these observations led us to a
hypothesis that overlapping FGF and BMP signals could induce
ciliary body fate, either directly through novel combinatorial
signaling, or indirectly through the activation of a secondary
signal. An excellent candidate for a secondary signal is a WNT
family member. We have examined the expression of WNTs in
the induced ciliary body and present those findings as well as in
vitro data on the ability of combinatorial FGF and BMP signals
to induce ciliary body gene expression.
doi:10.1016/j.ydbio.2007.03.662Program/Abstract # 371
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Sonic Hedgehog (Shh) is a morphogen responsible for
patterning a wide variety of tissues including the neural tube
and the inner ear. In embryos lacking Shh the otic vesicle is
not properly patterned, leading to a loss of the cochlear duct
and corresponding cochlear-vestibular ganglia (cvg). In
addition, dorsal otic derivatives including the semicircular
canals and endolymphatic duct are malformed or absent in Shh
mutants. Since, inner ear patterning and morphogenesis is
dependent on multiple signals derived from neighboring
tissues that are compromised by the loss of Shh, the extent
to which Shh signaling directly impacts on inner ear deve-
lopment is unclear. To address whether the otic epithelium is a
direct target of Shh signaling we generated embryos in which
Smoothened (Smo), an essential transducer of the Shh
signaling pathway, was conditionally inactivated in the otic
vesicle (Smoecko). Ventral otic derivatives including the co-
chlear duct and cvg failed to form in Smoecko embryos,
indicating that the ventral otic epithelium is indeed a direct
target of Shh signaling. In contrast, all vestibular structures
were present in Smoecko embryos, suggesting that the dorsal
otocyst is not directly dependent on Shh. Therefore, the
vestibular defects observed in Shh mutant embryos are
likely due to the attenuation of secondary signals from neigh-
boring tissues such as the hindbrain. Studies are currently
underway to address the specific mechanisms by which Shh
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In non-mammalian species, pineal photoreceptor cells,
under the control of endogenous oscillators, are responsible
for the rhythmic production of melatonin. We recently
isolated an evolutionarily conserved homeobox gene named
“Brain Specific homeobox” (Bsx) whose expression correlates
with pineal organ development. In Xenopus laevis, the Xbsx
gene is activated in the pineal region as early as this territory
is defined. At later stages, Xbsx is not expressed in
424 ABSTRACTS / Developmental Biology 306 (2007) 411–426proliferating cells but only in differentiated pineal photo-
receptors with a circadian rhythm of expression, displaying
high levels during the dark and very low levels during the
light period. We found that Xbsx plays a role in controlling
the cell proliferation rate during pineal development. Indeed,
overexpression of a glucocorticoid-inducible form of Xbsx
induces a reduction of BrdU positive cells while antisense
morpholino oligonucleotide injection exerts opposite effects.
In agreement with recent findings indicating a circadian
control of cell cycle in a variety of organisms, we observed
that pineal cell proliferation is characterized by circadian
fluctuations in Xenopus embryos. We are currently testing
whether Xbsx can control both pineal cell proliferation and its
circadian rhythm, thus representing a link between these two
essential biological processes.
doi:10.1016/j.ydbio.2007.03.664Program/Abstract # 373
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Integrins are required for normal muscle differentiation, and
disruptions in integrin signaling result in human muscle
disease. However, the intracellular components that regulate
integrin function during myogenesis are poorly understood.
Unc-112 is an integrin associated protein required for muscle
development in C. elegans. We show here that Mig-2, the
vertebrate homologue of Unc-112, plays a critical role in ze-
brafish myogenesis. Morpholino-mediated knockdown results
in a severe myopathy characterized by abnormal body shape,
small, disorganized muscle compartments, and alterations in
myocyte structure. In common with other myopathy pheno-
types seen in zebrafish, morphants displayed defects in
swimming and U-shaped somites. Histological analysis further
revealed that Mig-2 knockdown altered the proper formation
of somatic boundaries, one of the earliest steps in myogenesis.
However, Z-bands were present in the muscle of morphants,
indicating that Mig-2 does not play a primary role in sar-
comerogenesis. Taken together, these results indicate that Mig-
2 is a critical regulator of primary myogenesis and is an
essential component of integrin dependent functions in
muscle.
doi:10.1016/j.ydbio.2007.03.665Program/Abstract # 374
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Despite current knowledge on the genes controlling patterning
along the primary axes in the developing limb, there are gaps in
our understanding of how a limb is built. For example, it is not
known how early anterior–posterior or dorsal–ventral identity is
imparted to the limb. Clearly, there is much to learn about the
early stages of limb development and the identification of new
genes required for limb growth and patterning is needed. To
broaden our insight into the genetic mechanisms underlying limb
formation and patterning we performed a chemical based
mutagenesis screen in the mouse. Our previous studies have
shown that forward genetics screens are feasible in the mouse and
are an excellent, unbiased method to uncover factors critical for a
wide variety of developmental processes. In a screen of ∼100
pedigrees we obtained three recessive mutants that affect various
aspects of limb development. Two of these, hitchhiker and ker-
ouac show preaxial polydactyly and affect anterior–posterior
patterning. In contrast, shorthand was identified by defects in
proximal–distal outgrowth of the limb. shorthandMutants show
an expansion of Fgf expression during early limb development
followed by ruptures in the epithelium similar to alpha3/alpha6
integrin double mutants. The genomic regions linked to these
mutants do not contain known limb patterning genes indicating
that we have identified novel genes required for limb develop-
ment. The characterization and cloning of the genes affected in
these mutants should provide a better understanding of anterior–
posterior patterning and Fgf regulation during limb development.
doi:10.1016/j.ydbio.2007.03.666
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We are interested in identifying the signals that control
processes from limb bud initiation to final morphogenesis of the
individual elements of the limb. Using mouse, chick and
zebrafish embryos, we are exploiting gene misexpression and
gene deletion approaches to study the function of two members
of the T-box family of transcription factors, Tbx5 and Tbx4, and
a paired-type homeodomain factor, Pitx1 in limb initiation and
specification of limb-type identity. We have carried out gene
deletion–gene replacement experiments in which forelimb-
restricted Tbx5 was replaced with hindlimb-restricted Tbx4.
